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BARBITURATE DIFFERENTIATION BY CHEMICAL MICROSCOPY
JOHN E. DAVIS
John E. Davis is Criminalist in Charge, Criminalistics Section, Oakland (California) Police Department. Mr. Davis has published several "papers in this Journal and is the author of Tool Marks,
Firearms and the Sirigraph (Charles C Thomas). His present paper was presented at the November
1960 meeting of the California Association of Criminalists of which he is a charter member.-Erroa.
Of the' crystal tests currently in use for the
identification of narcotics, it would appear from
the literature that many of them were developed
as a result of research in toxicology, where they
have been largely supplanted by spectrophotometric and othe'r advanced methods. Such tests as
have been developed, however, retain their relia,
bility and utility for the qualitative analysis of
confiscated drugs, and are included in standard
texts within this field. Additional information is
accessible to the worker, in bulletins and manuals
dealing specifically with the narcotic problem,, and
the criminalist who is generally familiar with the
subject of chemical microscopy has no difficulty in
finding suitable tests for these materials.
With respect to the "dangerous drugs," howvever,
a somewhat different situation exists. Many of the
drugs currently on the market (and encountered
in the drug traffic) are not narcotics, but are
nevertheless controlled by various drug laws.
Possession of hypnotic and stimulant drugs without a prescription may be a violation, and the
criminalist- is often called upon to identify an unknown pill, capsule, or powdered material of this
type. Of these, the barbiturates are perhaps the
most common. An examination of the usual texts
-in criminalistics, however, reveals little in the
way of new information or tests for such materials.
For the most part they include little more than
the standard color reactions, melting point data,
and related information adapted from earlier
works. While considerable work has been done on
the barbiturates with paper chromatography, and
the spectrophotometer, these methods are not well
suited to the rapid identification and differentiation of individual barbiturates. Although spectrophotometric, chromatographic, or melting point
and color-test methods -may identify the barbiturates, such procedures cannot compare with
the simplicity of the usual crystal tests for the
narcotics.

• It is true that crystal tests have been developed
for a number of the barbiturates, but a limited
review of the literature fails to indicate any
general scheme or procedure applicable to the
barbiturates as a group, and capable of differentiating between them. Believing the need for
-such a procedure to exist, this writer began in
February, 1960, an investigation into certain
crystal reactions which seemed best suited to the
solution of the problem. As a result of work performed, a simple procedure has been worked out
which has thus far proved most encouraging, and
which has permitted the identification and differentiation of most of the barbiturates tested.
Research on this project resulted in the formulation
of a new silver reagent which is particularly well
suited to barbiturate testing, and which represents the most useful reagent of the series.
Basically, the recommended procedure consists
of the following tests.
First apply Koppanyi's test.' If positive, utilize
remaining tests.
(1) Dissolve a small amount of the material in
2% potassium hydroxide solution (KO),
then add syrupy phosphoric acid to precipitate the drug.
(2) Dissolve a small ariount of the material in
concentrated sulfuric acid, then add water
to precipitate.
(3) Test with Wagenaar's Reagent (5 % aqueous
copper sulfate plus sufficient ethylenediamine to give a purple liquid).
(4) Test with author's reagent (10% aqueous
silver nitrate to which is added 15%
ethylenediamine by volume).
Tests (1) through (4) are performed on a micro2
scope slide, using drop-quantities of the reagents.
I Drug on filter paper, add drop of 1% cobaltous
acetate in methanol and follow with 5% isopropylamine
in methanol. Pinkish violet for positive reaction.
2Tests included here were selected primarily on the
basis of capacity to differentiate between the greatest
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In applying these tests, while purified (extracted
or sublimed) drugs will often give more welldefined results, shavings from pills and tablets have
proved generally satisfactory throughout. Starch,
lactose, and other materials (including amphetamine) which may be present, seem not appreciably
to interfere with the reactions. Whliere pure drugs
are used, the material is best ground to a powder
before testing; otherwise the crystal form of the
original compound may confuse the determination.
A few comments on these tests are in order.
First; one should keep in mind that materials
other than barbiturates (hydantoins, for example)
may react to the Koppanyi test, and to the crystal
tests. Secondly, tests (1) and (2) are useful for
testing many compounds where no standard tests
are known, and reactions obtained here may be
due to materials other than barbiturates. Finally,
some organic compounds may react with or be
precipitated by the ethylenediamine of tests (3)
and (4). For these and other reasons it is essential
that known standards be tested for comparison
purposes when using these tests for the barbiturates.
I It will be noted that test (1) is essentially the
same as that often used for pentobarbital, viz.,
dissolving the material in dilute ammonia and
precipitating with acetic acid. Tests (1) and (2),
however, have the advantage that they may be
allowed to stand uncovered for hours, if necessary,
without evaporating. Materials which do not give
crystals in these reactions at first (secobarbital,
e.g.) will often yield large crystals after a few
hours time. Further, while crystal forms obtained
with tests (1) and (2) are often alike, for a given
barbiturate, they are at times quite different so
that the two provide a double check as to the
nature of the drug.
Composition of the silver reagent is critical. A
5% or a 20% silver concentration generally gives
entirely different crystal forms. The 10% solution
appears to have the greatest capacity to differentiate between the barbiturates, and was selected
on that basis.
number of barbiturates. Supplementary reagents may
be utilized should these fail to distinguish between
two or more materials. Experiments indicate that a
number of metallic-6thlenediamine reagents are potentially useful for this work (Pt for amytal; TI for butisol,
etc.) Thiobarbiturates have not been fully tested
with this scheme or with the supplementary reagents,
though it is noted that Mosidal gives excellent crystals
with both Zn and Ni in ethylenediamine, either of which
is better than the copper or silver reagents, for this
compound.
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-Crystals formed in all of these tests are examined
at a magnification of 1OX. The use of a polarizedlight microscope 3 is strongly recommended for
examination of crystals formed in tests (1), (2),
and (4). Tests (1) and (2) are particularly inclined
to form oily mists or globules which may obscure
the'colorless crystals obtained, and gel-like precipitates of test (4) will in some instances interfere
with the examination, should ordinary illumination
be utilized exclusively.
Technique is particularly important in performing these crystal tests, and experimental
testing of known materials is essential. Notation of
the best technique or procedure should be made
with respect to each of the barbiturates tested, and
it will be fbund helpful to make supplementary
notes as to whether crystals form rapidly or slowly,
whether they form immediately or come out of an
oily mist, etc.
Accompanying this material is a chart which
illustrates the basic crystal forms, and conditions
of precipitation, of a number of the barbiturates
tested by the author. Sketches shown in the chart
are provided only as a guide to the most "representative" crystal form obtained in each instance.
With some of the barbiturates (especially in tests
with the silver reagent), numerous additional
crystal shapes are to be found, and the change in
form of the crystals after standing may be important.
As to techniques of applying these tests, the
following should be mentioned:
(a) In tests (1) and (2), test that amount of
material which, when the precipitating reagent is added, will give a visible oily mist
or crystal precipitate, but not so much that
a dense cloudy precipitate is produced. If
too small, an amount of the drug is tested,
crystals may not form, and if too much is
added, they may be precipitated as excessively small or atypical forms. Use no cover
glass on preparations.
(b) In test (3); add a fair quantity of the dry
powdered material to one edge of the reagent
drop. If crystals do not form within 15
minutes, scratch the slide slightly or repeat
using a larger amount of the drug. Cover
glass may be used, though preferably left
uncovered.
(c) In test (4) add generous quantity of the dry
See Technical Note. Volume 51, No. 4, page 489,
of this Journal.
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powdered material directly to the reagent
drop. If crystals do not form at once, cover
glass may be put on the drop.4 With some
barbiturates (phenobarbital, especially), it is
better to first dissolve a small amount of
the barbiturate in 15% ethylenediaminewater solution and run this into a drop of
the silver reagent. In other instances (secobarbital, butabarbital) it may be well to
make a thick paste of the pill-scrapings in
ethylenediamine-water and run the drop
of silver reagent into that. If a gum or
jelly-like precipitate forms, it may be
scratched slightly to precipitate the crystals.
Initial tests with the silver reagent will likely
prove discouraging, as in some instances a matter
of 30 minutes to an hour may be required before
crystals are found. With practice and development
of proper techniques, however, crystals are generally obtainable within three minutes or less. When
test conditions are proper, these crystals grow
very large.
Most laboratories performing tests of this type
will have on hand a collection of barbiturates in
pill and capsule form for initial comparison against
any confiscated evidence specimens. Such comparison should, of course, precede any chemical
testing, and will often indicate immediately which
barbiturate (if any) is most likely present. Where
the specimen is believed to have two or more
barbiturates present, one should not expect the
'If cover glass is used, maintain a thick test drop by
propping up one side of the cover glass with a fragment
of another one.

crystal reactions obtained to match any of the
component barbiturates. Combinations of these
drugs will usually give crystal forms entirely
different from the pure forms of any one of them.
Combinations are best treated as if they were a
single "new" barbiturate, and compared accordingly.
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